input and output mo f the semiconductor memory device ^Pcan be set to x32, x64, 
and xl28. 

According to the present invention, it is possible to easily externally control the 
data input and output mode of the semiconductor memory device 201 . Therefore, 
5 productivity of the semiconductor memory device is improved and the driving capability 
difference between the input and output mode of the semiconductor memory device is 
removed. Accordingly, the test efficiency increases. Also, it is possible to completely 
characterize the semiconductor memory device in each input and output mode. 

In the drawings and specification, there have been disclosed typical preferred 
10 embodiments of the invention and, although specific terms are employed, they are used a 
generic and descriptive sense only and not for purposes of limitation, the scope of the 
invention being set forth in the following claims. Therefore, it will be understood by 
those skilled in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention as defined by the appended 
15 claims. 

WHAT IS CLAIMED IS: 

1. A semiconductor memory dfevice, comprising: 
a plurality of pads adapted to receive a corresponding plurality of external 

signals; and 

20 an input and output mode set afrcuit electrically connected to the plurality of pads 

and adapted to generate a plurality of input and output mode signals that set an input and 
output mode responsive to the plurality of external signals. 

2. The semiconductor memory device of claim 1 wherein the input and 
25 output mode set circuit is adapted to cut off \ predetermined number of the external 

signals and set the input and output mode responsive to remaining external signals during 
a test mode 

3. A semiconductor memory device, comp/ising: 
30 a first plurality of pads adapted to receive a corresponding plurality of first 

external signals; 

a second plurality of pads adapted to receiyfe a corresponding plurality of second 
external signals; and 
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an input and t mode set circuit /foupled to the firJjfe second plurality of 
pads and adapted to generate a plurality offinput and output mode signals responsive to 
the plurality of first and second external s/gnals; 

wherein, during a test mode, the /nput and output mode set circuit is adapted to 
generate the plurality of input and outn/ut mode signals responsive only to the plurality of 
first external signals, the plurality of first pads receiving a high voltage higher than a 
voltage level of a power supply signal thereby generating a plurality of first external 
signals having a level higher than k voltage level of the power supply signal; 

wherein, during normal operations, the input and output mode set circuit is 
adapted to generate the plurality of input and output mode signals responsive to the 
plurality of second external signals, the plurality of second external signals having logic 



levels. 



nosy 



4. The semiconductor memory device of claim 3 wherein the high voltage is 
applied to the plurality of first pads omtffor a short period of time. 



5. The semiconductor memory device of claim 3 wherein the supply signal 
is applied to the semiconductor memory device afte^ the high voltage is applied to one of 
the first plurality of pads. 

6. The semiconductor memory device of claim 3 wherein the plurality 
second pads float. 

7. The semiconductor memory device of claim 3 wherein at least one of the 
plurality of second pads is grounded to a grcfand terminal of the semiconductor memory 
device. 

8. The semiconductor memory device of claim 3 wherein the input and 
output mode set circuit comprises: 

a pad circuit coupled to the first plurality of pads and adapted to generate a 
plurality of first signals, one of the plurality of first signals being active when the high 
voltage is applied to at least one of me first plurality of pads; 

a control signal generatingycircuit adapted to generate a plurality of control 
signals responsive to the plurality of first signals and a plurality of second signals; and 
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an input andlj^ut mode signal generating circuit ada]^F to generate the 
plurality of input and output mode signals responsive to the plurality of control signals 
and the plurality of second external signals. 



9. The semiconductor memory device of claim 8 wherein the plurality of 
second signals comprises a power supply sense signal activated when the power supply 
signal has a level equal to or greater than a predetermined level and input and output 
mode control signal activate responsive to aj write enable signal, a row address strobe 
signal, and a column address strobe signal., 

10. A semiconductor memory Aievice, comprising: 
a plurality of pads for receiving af corresponding plurality of external signals; and 
an input and output mode set circuit coupled to the plurality of pads and adapted 

to generate a plurality of input and output mode signals; 

wherein, during a test mode, thfe input and output mode set circuit is adapted to 
generate the plurality of input and output mode signals responsive to a plurality of mode 
register address signals; and 

wherein, during normal operation, the input and output mode set circuit is 
adapted to generate the plurality of input and output mode signals responsive to the 
plurality of external signals received at the plurality of pads. 

1 1 . The semiconductor memory device of claim 10 wherein each of the 
plurality of pads float. 



12. The semiconductor memory device of claim 1 1 wherein at least one of the 
plurality of pads is grounded. 

13. The semiconductor memory device />f claim 10 wherein the input and 
output mode set circuit comprises: 

^e a group of the plurality of mode 
signals and adapted to generate first 



a mode register set circuit adapted tdj 
register address signals and first and second 
and second mode register signals responsive 
signals and the first and second internal sig^ 




e group of mode register address 
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a control sigfl^^enerating circuit adapted to generate ^ppBrality of control 
signals responsive to the first and second moyfle register signals, a remaining group of the 
plurality of mode register address signals, Jne first internal signal, and a third internal 
signal; and 



an input and output mode sij 
control signals, cut off signals the plural 



lerator adapted to receive the plurality of 
ljjty of external control signals responsive to at 
least one of the plurality of control afgnals, and generate the plurality of input and output 
mode signals responsive to the remaining control signals. 



10 14. The semiconductor memory deviceibf claim 13 wherein the first internal 

signal is a power supply sense signal enabled whdn a power supply has a level equal to 
or greater than a predetermined level and the second internal signals is enabled when a 
write enable signal, a row address strobe signal/and a column address strobe signal are 
enabled. 

15 

15. The semiconductor memory device of claim 13 wherein, during the 
normal operation, the second mode register signal and the first and second internal 
signals are deactivated thereby deactivating the first, second, and third control signals 
and wherein the input and output mode s/gnal generating circuit is adapted to generate 

20 the input and output mode signals respdnsive to the plurality of external signals 

16. The semiconductor memory device of claim 10 wherein the plurality of 
pads includes two pads. 



25 
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